Schwinger-Dyson equations (SDEs) are an ideal framework to study non-perturbative phenomena such as dynamical chiral symmetry breaking (DCSB). A reliable truncation of these equations leading to gauge invariant results is a challenging problem. Constraints imposed by LandauKhalatnikov-Fradkin transformations (LKFT) can play an important role in the hunt for physically acceptable truncations. We present these constrains in the context of dynamical mass generation in QED in 2 + 1-dimensions.
Solving Quantum Chromodynamics (QCD) in the non-perturbative domain of its coupling has been elusive for decades. Careless truncations can incur gauge dependence. It is hard to pin point the source of such problem in QCD. Its non-abelian nature makes the corresponding Schwinger-Dyson equations (SDEs) prohibitively complicated and several simplifying assumptions have to be employed to render them solvable. Gribov ambiguities provide an additional set back. Slavnov Taylor identities and generalized Landau-Khalatnikov-Fradkin transformations (LKFT) are more complicated in form than their counterpart in QED. Therefore, addressing the issue of gauge invariance in QCD is highly non-trivial. Due to its mathematically simpler and more revealing structure, we address this issue in parity conserving 4-component formalism of 2 + 1-dimensional QED (QED3) in the light of LKFT, [1] .
GAUGE COVARIANCE OF THE FERMION PROPAGATOR
We write out the Euclidean space fermion propagator in momentum and coordinate spaces, respectively, in their most general forms as :
F is often referred to as the fermion wavefunction renormalization and M as the mass function. Expressions in Eq. (1) FIGURE 1. Solution for the mass function generated through SDEs.
α = e 2 /(4π), e 2 being the dimensionful electromagnetic coupling of QED3 and ξ the covariant gauge parameter. These transformations guarantee the gauge-independence of the chiral condensate which is defined as ψψ = −TrS(x = 0; ξ ). Therefore, they can impose vital constraints on the truncations of SDEs. Such constraints have been studied in some detail in [2, 3, 4] . In the momentum space, these transformations translate as [5, 6] .
where λ ± = a 2 + (k ± p) 2 . Thus the knowledge of the fermion propagator in one gauge, i.e., S(p;0), is the input required to obtain the same in an arbitrary covariant gauge. It is easy to verify that these relations continue to hold chiral condensate gauge invariant.
CONSTRAINTS ON TRUNCATIONS
SDE for the fermion propagator can be written as follows for QED3 :
where q = k − p, Δ μν (q) is the photon propagator and Γ μ (k, p) the full 3-point vertex.
For the sake of simplicity, let us take Γ μ (k, p) = γ μ , i.e., the bare vertex. gauge solution is obtained via SDEs. Note that the qualitative behaviour of the curves is different. LKFT requires a turning over of the mass function in various gauges for the bare vertex truncation employed. It cannot be a correct truncation in all gauges as Figure  1 does not exhibit the turning over of the mass function, crucial for the gauge invariance of the chiral condensate. In this way, we can check the validity of a vertex ansatz through the behaviour of the mass function under the LKFT.
